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A

BASIC OBJECTIVE of the Faculty
ASSOCIATION OF UTAH STATE UNIVERSITY, in the words of its
constitution, is
to encourage intellectual growth and development of its members by sponsoring and arranging for the publication of two annual faculty research
lectures in the fields of (a) the biological QIld exact sciences, including
engineering, called the Annual Faculty Honor Lecture in the Natural
Sciences; and (b) the humanities and social sciences, including education
and business administration, called the Annual Faculty Honor Lecture
in the Humanities.

The administration of the University is sympathetic with
these aims and shares the costs of publishing and distributing these
lectures.
Lecturers are chosen by a standing committee of the Faculty
Association. Among the factors considered by the committee in
choosing lecturers are, in the words of the constitution,
(1) creative activity in the field of the proposed lecture; (2) publication of
research through recognized channels in the fields of the proposed lecture'
(3) outstanding teaching over an extended period of years; (4) personal
influence in developing the characters of students.

Professor Criddle was selected by the committee to the Faculty Honor Lecture in the Natural Sciences. After his selection he
was appointed to the position of State Engineer and is no longer
on the University staff. The committee asked him to present his
lecture and on behalf of the members of the Association we are
happy to present his paper: UTAH'S FUTURE WATER
PROBLEMS.
COMMITTEE ON FACULTY HONOR LECTURE
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UTAH'S FUTURE WATER PROBLEMS
WAYNE D. CRIDDLE
Utah State Engineer
formerly Professor of Irrigation

UTAH

IS RAPIDLY changing from
what was once predominately an agricultural state to an urban and
industrial state. This shift is not decreasing our water needs; it is
often intensifying these needs and creating many new problems.
Perhaps we should ask ourselves-are we prepared to recognize and
accept these changes? Are we really facing up to the problems
that are developing or are we turning our heads and hoping they
will go away? These changes involve technical, legal, and sociological problems never before encountered, some of which I should
like to discuss.
Before attempting to look at Utah's water problems of the
future, we may well look backwards and review the developments
that have taken place in the past. Certainly, we do not expect
progress made in the past to continue at the same rate and as a
straight line into the future. Most developments are not at a
constant rate. Rather, they seem to occur in a series of "jerks" or
steps. However, this past experience may point towards trends of
the future. We are now in a period of the most rapid change in
the uses of water that has ever occurred.

EARLY CONDITIONS IN UTAH

I

T IS NOT NECESSARY to spend
much time discussing water conditions in Utah before 1847. All
of us living here in the West have seen undeveloped desert lands.
We can all picture how barren this country was except for narro~
bands along the stream channels and in the overflow areas of
the valley. Water from melting mountain snows caused high
flow in the streams for a few weeks each spring. Then, except
for an occasional flood flow, resulting from summer thunder-
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stonns along the mountains, the streamflow would drop. Many
small streams would dry up entirely.
Actually, more than 50 million acre-feet of precipitation
falls on the state. In addition to this, other water flows in from
adjacent states via the Bear River, the Green River, and the
Colorado River.
On the outflow side of the equation, we contribute a small
amount to the Columbia River Basin and a considerable amount
to the Colorado River.
From the surface of the state, at least 45 million acre-feet
is used consumptively through natural processes such as evaporation from water and land surfaces and transpiration by vegetation. The quantity of water available to the state and its
disposition have changed little over the past 110 years. We still
have little control over the use of 90 percent of our total water
resource.

WATER LAWS

As

LONG AS WATER was available
simply for the taking and without interference to others,
there was little need for laws controlling its use. However, it was
but a few years after the Monnon pioneers reached the Salt Lake
Valley until many disputes arose over rights to the use of water.
The early users merely placed a written claim in a can, nailed it to
a tree near the diversion point, and diverted the water. Almost
from the beginning, claims exceeded the low flow of many of the
streams. And, since water meant the difference between food or
no food, each man zealously guarded his water supply. Church
officials undertook to divide the water and settle disputes.
Many of the early claims to water were filed in county
recorder's offices. As an example, users filed for some 90 cubic
feet per second to irrigate nearly 2,500 acres of land in Kane
County before 1903. This flow probably exceeds by several times
the combined nonnal summer flow of Kanab Creek and Johnson
Creek, which are the major irrigation streams in the county.
In 1903 the office of the State Engineer was established.
Laws were pa!sed requiring that all claims to water and applications to appropriate water be filed in this new office. However, at
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the time of the establishment of this office, nearly two-thirds of
the presently irrigated land had been placed under irrigation
( figure 1).
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Fig. 1. Irrigated acreage in Utah ..s reported by the U. S. Census

LIMITED TECHNICAL KNOWLEDGE
OF WATER SUPPLY

W

HEN THE FIRST DIVERSIONS were
made from the streams, technical knowledge, particularly in the
field of hydrology, and scientific instruments were not available.
Utah, like many other areas of the West, has had many irrigation
development schemes that have failed simply because the necessary
water supply was not there. Promoters had a field day selling
proposed irrigation developments. Even hard-headed business
men made great mistakes in this field. They would see a large
flow of water in a stream, probably during a period of high runoff,
: J nd think that such a flow could be harnessed and depended
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upon. To their dismay, and particularly to the disappointment
of many induced to invest in the developments, adequate water
to irrigate the land just wasn't there.
Our streamflow measurements and other hydrologic information have increased our knowledge of water supply. Both the
seasonal amounts of water available and the way in which the
flow is distributed throughout the year are now better known.
New irrigation projects are now developed only to the extent that
water is reasonably well assured. A detailed study of water supply
is now a part of any proposed irrigation project.
The importance of water quality was not well understood
by the early irrigator. Often water of poor quality has been used
and good land ruined before the farmer could determine what was
wrong. Water quality analysis and classification now permit
us to predict ahead as to what chemical effects there will be to
the land as a result of using any particular water for irrigation.
LITTLE KNOWLEDGE OF SOILS
AGAIN, THERE HAVE BEEN many
areas of the West where irrigation has been attempted on soils not
suitable for a permanent and profitable agriculture. Information
on the behavior of various soils under irrigation was obtained in
the early days through trial and error with many heartbreaks and
financial losses. Our present soil surveys and land classifications
now eliminate another unknown.

LACK OF INSTRUMENTS
MANY EARLY IRRIGATION DITCHES

of Utah were run by sighting over a pan of water to get elevations. Such primitive leveling instruments allowed considerable
error to creep into canal slopes and alignments. Erosion in canals
from excessive grades, or silting up and reduction of capacities
to a point where they would not carry the necessary flows, often
occurred.

U TAH' S FUTURB
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IRRIGATION FACILITIES LIMITED BY LACK OF
EQUIPMENT
EARL Y CONSTRUCTION equipment
was primitive. Horse-drawn scrapers could only move loose earth
at a slow rate. Rock had to be drilled by men with sledges and
dynamite. These same instruments had been available for centuries. Therefore, the cuts and fills that could be economically
made were far from what we consider feasible today.
Dams were limited in size. The first ones were of brush
and rock. These were followed by masonry dams because they
could be larger. But workmen quarried out the blocks of rock
and built the dam largely with hand labor. Next came an ·era
of concrete dam construction. This type of dam required a
relatively small amount of construction materials for its height.
This was followed with the present era of earth-filled dams. Earth
dams require by far the greatest quantity of material in their
construction. In building this type of dam, the builder literally
moves mountains. He is able to build such dams economically
only because of the tremendous advancement in earth-moving
equipment. Rubber-tired earth movers, capable of scooping up
a load of some 20 tons of earth and traveling at a rapid rate, are
used to get the earth from the borrow pit to the dam. Continuously-moving belts convey great quantities of earth over long
distances. Power drills rapidly prepare the powder holes needed
for blasting out rock. Bulldozers push over trees and clear reservoir areas with amazing speed.

SMALLER IRRIGATION COMPANIES PREVALENT
ANOTHER PROBLEM peculiar to
early irrigation development was the birth of many small
lITIgation companies. The 1950 census of irrigation as
shown in table 1, reports that Utah had about 1,000 separate
multi-farm enterprises that carried water to more than a million
acres of land. Most of the companies were established in the
early days and, although small, have their own organization
:'Ind company officials. However, because of their small size,

?u:
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they seldom are financially able to employ trained and capable
personnel to manage the company. As a result, operation and
maintenance are somewhat of a "hit or miss proposition." Worst of
all, there is much duplication in effort and waste of water resources. Many small canals oftentimes parallel each other for
considerable distances. One glaring example of this condition
exists here in Logan where you see two parallel canals running
so close together that in cleaning one, the material can be
thrown into the other. Such a condition is a waste of land and
a waste of water. For example, seepage from a canal carrying
100 cubic feet per second is almost as great as if it were carrying
200 cubic per second.
Table 1.

Summary of irrigation enterprises in Utah'"

Type of enterprise

Total

acres
number
Single farm ...................................................... 2,107
151,688
100,181
Mutual-Unincorporated .................................. 406
874,588
Mutual-Incorporated ...................................... 634
5
District ............................................................
11,079
. U. S. B. R.-Bureau operated..........................
1
U. S. B. R. Water users operated.................. 10
16,309
All or part of water from U. S. B. R. projects 36
217,864
Commercial, Indian, state, city and others....~
97,402
All types .................................................. 3,165 1,234,938

Irrigated per
enterprise
farms
1.0
6.7
36.2
66.0
45.9
140.2
116.0
9.3

acres
72
247
1,379
2,126
1,630
6,052
8,117
390

'"From 1950 United States Census of Agriculture, U. S. Bureau of the Census.

Oftentimes we find canals flumed back and forth across
each other. Several companies may each be delivering a partial
supply of water to the same land.
IRRIGATION AND DRAINAGE PRACTICES
WASTEFUL

EA

R L Y

IDRIGATION

PRACTICES

were wasteful of land and water. Many of the most productive
lower-lying valley lands of Utah were soon ruined by the excessive and improper use of irrigation water. It has always been a
slogan of many irrigators that if a little water is good, a lot of
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water is better. Drainage knowledge was limited, but, here again,
there was a lack of machinery to do the job. Before my school
days, I well remember watching my father supervise a crew .of
men in digging a trench across our field by hand and installing
drainage tile in it. As I recall, from the angle that I watched,
this trench was really deep and each man could dig only a few
feet per day. However, I now find that those tile are only down
about 5 feet. With our modern machines we can now put
tile down about 7 feet and move along at the rate of well over
100 feet per hour. Installed costs of 6-inch drainage tile in the
Imperial Valley of California is less than 50 cents a foot, which
includes digging the trench, installing the tile at 6-feet depth,
placing gravel around it, back-filling, and guaranteeing that it
will work.
PRESENT USES OF WATER

As

:1

f

PREVIOUSLY POINTED OUT, the
amount of precipitation falling and consumed annually, even in
our arid Utah, is tremendous. If we could capture the 50 million
acre-feet we would be able to fill Lake Mead, the largest reservoir
in the United States, nearly twice every year. The total artificial
reservoir storage capacity in the state is less than 5 percent of this
supply and the amount of irrigation water actually consumed on
our lands is less than 4 percent. Still, from that 4 percent of our
water supply comes about 75 percent of our agricultural income.
(Nearly 90 percent of the area of the state is used for some sort
of agricultural production; some 87 percent for grazing of livestock.)
Although only some 2 million acre-feet of the total precipitation is accumulated into irrigation systems and consumed on the
irrigated land, upwards of another million falls directly on the
irrigated land and is practically all consumed where it falls. Thus,
total consumption on irrigated land is probably close to 3 million
acre-feet.
To meet the consumptive irrigation water requirements, considerably more water is diverted from the streams and wells than
the 2 million mentioned. Probably diversions and rediversions
would total more nearly 5 million acre-feet per year.
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Consumptive use of water by the people of Utah for culinary
purposes is only a small part of the water that is needed for
agricultural purposes. If we assume about 200 gallons per person
per day as the delivery requirement, then one acre-foot would
serve more than four people for an entire year. Utah people
would then require less than 200,000 acre-feet per year for this
purpose. If we assumed that all of this 200,000 acre-feet were
consumed, which is far from correct since much of that delivered
could be reclaimed and reused, this . would represent only 10
percent of the 2 million consumptively used by agriculture.
Industrial uses of water and uses by fish and wildlife are
small in relation to agricultural needs for water.
FUTURE USES OF WATER
NEARLY EVERY DAY we hear by
radio or television or read in the papers or magazines that our
water needs are increasing. All uses, whether they are by agriculture, industry, municipality, wildlife, or any other known use,
are continually expanding. With expanding needs comes greater
competition between users. Everyone seems to be looking for new
sources of usable water.
At this point, we might stop long enough to look at a major
problem facing our intersolar travel plans. On earth we rate
water as the substance most basic to our personal and material
existence. Roughly three-quarters of our world's surface is water.
However, our planet is the only one in the known universe that
lies in the narrow zone of the sun's influence where water can
exist in liquid form and not be perPetually solid or gaseous.
The moon, our nearest celestial neighbor and lying only
250,000 miles away, has a mean daily temperature range of over
400°F. Atmospheric pressures are so low that water could not
exist in a liquid .state.
Little, if any, water appears to be available on Venus and
Mars, which are the next closest celestial bodies. Thus, although
man may soon be able to travel to the moon, he will not be able
to forget water problems. In fact, supplying the water so necessary to life for interplanetary travelers may well be one of the
biggest problems facing such travel.
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Perhaps there are still sources of water that we may be able
to tap. Recent investigations have shown . that evaporation from
a water surface can be reduced about 30 percent by the presence
of a monolayer of cetyl alcohol. If we could save 30 percent
of the evaporation from Utah Lake, an additional 100,000 acrefeet of water would be made available for various purposes.
Although the 1950 census shows that we U tahns have some
$56,000,000 invested in irrigation works and water rights, only a
small part of that investment is in ground water development.
We have more that 450 storage dams, nearly 10,000 miles of
canals and ditches, and 300 miles of pipelines. We have spent
large sums of money investigating and developing surface water
supplies and storage. We are rapidly approaching the limit in
surface water development. Still in many areas, we have large
underground reservoirs that have been barely tapped. Our laws
and lack of information are such that we allow water to "waste
over the spillways" of these underground reservoirs year after
year. This waste, although perhaps not easily seen, is lost by
phreatophytic vegetation whose roots, stems, and leaves are syphoning the water from the ground to the atmosphere without serving
any real useful purpose. In many such areas, springs and seeps
occur too low in the basin to be easily captured. This water
goes unused to the Great Salt Lake or to other low areas from
which twice as much is evaporated each year as is consumed by
all of our irrigated crops. Of the 1,200,000 acres of land irrigated
in the state, only about 40,000 or 3 percent is irrigated from
ground water.
A number of large areas in Utah are underlain with ground
water. Frequently ground water development costs much less per
acre-foot than does current surface water development. Starting
at the north end of the state, Cache Valley contains a vast area
of sloughs and water-loving vegetation. These are using water
~nd occupying land that certainly could be put to a more productive use. Moving on down the state, many areas in the Great
Salt Lake Valley between the mountains and the lake contain
vast quantities of underground water, most of which feed the
lake or adjacent swampy areas. Utah Lake area, upper Provo
River, Sevier River Valley, Duchesne River Valley, and other
areas all have their share of water-logged lands. Actually, Escalante Valley area and Cedar City Valley are the only places in
Utah where ground water development is comprehensive.
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Sanpete County is a glaring example of water wasted in an
area of chronic shortages. The valley floor contains 220 square
miles of area in the shape of a "Y." A survey made in 1955 indicatt:s. tha~ ~ound water, under 70 square .mile~ or about 45,000
acres, IS wIthin 10 feet of the surface. It IS estImated that some
80,000 acre-feet of ground water is consumed from these wet lands
by vegetation of little or no economic value. Some 102,000 acres
of land are irrigated in this valley, but much of it with an inadequate water supply. The total consumption of irrigation water
hy agricultural crops is probably about 160,000 acre-feet or only
twice that consumed by the natural vegetation.
Although there are records of more than 2,000 wells in Sanpete County, most of them are small. Only 86 could be classed
as large irrigation wells. These wells do not begin to remove all
the water available in this closed basin. Water continues to
pour over the spillway of this underground reservoir and that
spillway is evaporation and transpiration by non-economic vegetation.
Fully developing ground water basins often conflicts with
early rights to the use of water hom flowing or low lift wells.
This is particularly true in Utah. As may be observed in table 2,
most of the 32,000 wells registered with the State Engineer are in
counties where considerable acreages of wet lands are also found.
Cache County has nearly 1500 wells and, as in some of the other
counties, a large proportion of these wells are small but flowing.
If new wells are drilled and pumped in these areas, existing wells
usually cease to flow. Although these small wells produce little
water, they are often the only sources of culinary and stock water
that have ever been used by many of the old settlers. These
people feel strongly about their rights to the continued use of
such water and to having it delivered under pressure even though
many thousands of gallons may be wasted to evaporation and
transpiration for every gallon used hom the well. In the past,
the courts have been reluctant to allow interference with established rights. However, more recent decisions seem to indicate
that a right to water may not mean water delivered at a guaranteed pressure.
There will, of course, be many new 'water use developments
in the future. Our Central Utah Project will be most important
to the economy of the state. But let's not fool ourselves as to
what it means. This tremendous project will provide an increase
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in our supply of water for consumptive use of less than 10 percent
of our present usage. Our present plans for using more of the
waters of the Bear River are important but small insofar as our
over-all state water program is concerned.
This brings us to the point of our future water policy if we
are to grow and develop. Can we sit idly by and watch water
go to waste without using our technical "know-how" to stop
this waste? Will our laws and courts prevent the necessary
readjustments that are inevitable with the changing times?
Shouldn't our educational system stress more and more the idea
that this great resource, water, must be managed in such a way
that it will return the greatest potential benefit to the public?
These are but a few of the questions that must be answered in
the near future. Such questions must be given mature study
and investigation. Perhaps our present concepts of research in
the area of water use and development may need some readjustments or expansions.
Since pioneer days, we in Utah have worked on the theory
that irrigation is one of the highest uses to which water may be
put.
This was true, especially when horne-grown food was
needed so badly and when it could not easily be shipped in by
truck or train. Today, we are far from being wholly dependent
upon Utah's agriculture for food and fiber. We ship in fresh
vegetables, fruits, rice, flour, meat, and many other foods. About
the only food that we do not ship in at one time or another is our
fresh milk. But agriculture is expensive in terms of water requirements. Undoubtedly there will be a continued shift from uses of
water by agriculture to uses for municipal and industrial purposes.
The water needed to supply a living for one family on an irrigated farm may be adequate to serve industry that will furnish a
liVing for 50 or more families. Since Utah has been classed as
an agricultural state, although it contains less than 5 percent of
the irrigated land in the 17 western states, and since it has produced many leaders in the field of irrigation, some of us "old
timers" may shudder at such a statement. But we must face the
fact that many water developments for agriculture at the present
time may just be "banking" the water for a higher economic use
later on. This is not a new concept. IIi fact, we are well on our
way towards such a shift in certain areas. Subdivisions and industrial plants are pushing agriculture out of many of our irrigated
areas. The waters formerly used on these lands are not being
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released for agriculture in other areas. They are being used on
these same lands and frequently considerable supplementary water
is needed to serve the new uses that develop. Utah has been referred to as a "treasure chest" of minerals and other natural
resources. But to develop these resources, we must have water;
water for direct processing purposes but also, water for power
production and drinking water for the people who will be emTable 2. Registered water wells and population by county for the state of Utah
as of 19540
Distribution

Persons

Beaver ................................ 512
Box Elder .......................... 1,354
Cache ................................... 1,442
Carbon .............................. 29
Daggett ..............................
9

1.6
4.2
4.5
.1
.03

5,333
21,663
36,752
27,208
384

lOA
16.0
25.5
938.2
42.6

Davis ..................................2,334
Duchesne ...... ...... .......... ...... 462
Emery ................................ 12
Garfield
.. ........ ................ 66
Grand .... ............................ 22

7.2
1.4
.04
.2
.07

35,462
9,053
6,744
4,506
2,059

15.2
19.6
562.0
68.3
93.6

Iron ....................................1,567
Juab .................................... 304
Kane .................................. 18
Millard ..............................2,233
Morgan .............................. 107

4.9
.9
.06
6.9
.3

10,796
6,413
2,520
10,244
2,775

6.9
21.1
140.0
4.6
25.9

COUNTY

Totals

Persons per well

Piute .................................. 138
Rich .................................. .. 129
Salt Lake ............................ 9,370
San Juan ............................ 161
Sanpete ..............................2,012
Sevier .......... ...................... 813

.4
.4
30.0
.5
6.2
2.5

2,035
1,786
304,174
5,878
14,649
13,139

14.7
13.8
32.5
36.5
7.3
16.2

Summit .... ............................ 178
Tooele ................................ 1,390
Uintah ................ ......... :...... 236
Utah ................................. .4,290

.6
4.3
.7
13.3

7,282
16,597
11,461
91,468

40.9
11.9
48.6
21.3

Wasatch ........ .................... 125
Washington ................ ...... 95
Wayne ................................ 87
Weber .... ............................ 2,625
State ........... ..................... 32,120

A
.3
.3
8.1
100.0

6,102
10,857
2,398
93,938
763,676

48.8
114.3
27.6
35.8
23.8

oAdapted from "Ground water development in Salt Lake County, Utah," by Jerry
Tuttle. Nebr. Univ. Ph.D. thesis. 1957.
From records in the Office of the State Engineer of Utah.
From "Utah's population increase by excess of births over deaths, April I , 1950
to June 30, 1956." U.tah Public Health Service. Division of Vital Statistics,
Salt Lake City, Utah.

UTAH'S FUTURE WATER PROBLEMS

o
>,

17

ployed in the new industries that will result from the development
of the natural resources.
.
.
As an exa:.nple of the conversion of agricultural water that
might be made for industrial purposes, we mIght refer to the current problem on the Price River in Carbon County. . The Carbon
plant of the Utah Power & Light Company~ which will be the
second largest of the company, will produce 166,000 kilowatts of
electricity. This is sufficient to supply a' city of some 300,000
people. To produce this much power will require 1690 tons of
coal every day. When operating at full capacity, approximately
180,000 gallons of water per hour, or about 7 cubic feet per
second, will be needed to produce steam for this operation. It
is estimated that betWeen 50 and 60 full-time employees will be
required at the plant. This is exclusive of those needed to mine
the coal and to distribute the power over the system and to
all the users .
. In contrast, 7 cubic feet per second of water is adequate
to irrigate less than 500 acres of land. To operate· 500 aCres of
irrigated land in the Price area would not require the full-time
services of more than 10 people. Returns from the irrigated agriculture on 500 acres would represent only a small part of the
returns from the electric plant.
It has been estimated that the returns from industry in the
Price area now represent something like $28,000,000 a year and
agricultural returns are in the neighborhood of $1,250,000 a year.
However, in this area about 3 acre-feet of water is used for irrigation for every acre-foot that is used for industrial and other
purposes.
This is not a suggestion that. we immediately change all
agricultural uses in the Price area to industrial uses. It is simply
an attempt to face up to the problems that we will meet as our
state develops.
With water resource development becoming more and more
expensive, the ability of users to repay the costs decides whether
or not the development can be made. Thus, our more marginal
projects must probably be underwritten by industry or municipalities.
This principle is rather well illustrated by the Weber Basin
Project which is developing 285,000 acre-feet of water. Of this
new water, 40,000 acre-feet has been allocated for municipal use
and 245,000 acre-feet for irrigation, or at a ration of about 1 to 6.
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Allocation of costs for the $69 million project assigns about
$10 million to flood control, $40 million to irrigation, and $19
million for municipal uses. Actual repayment will be $30
million by irrigation users and $28 million by municipal users.
This repayment schedule is the result of municipalities being
able to payout their $19 million in 40 years but having to continue to pay at the same rate until the irrigation costs are also
paid out in a 60-year period. Thus, the municipalities will pay
$9 million of the cost originally allocated to irrigation. Oneseventh of the water, therefore, will pay nearly half of the costs
of the project.
I do not wish to imply that this is unfair. Municipal users
will benefit indirectly to a point where they should pay more per
unit of water. They also have the ability to pay. Such an arrangement will be necessary for future developments. Certainly
our proposed Dixie Project is too costly if agriculture must pay:
all the costs under present economic conditions. However, if
we can use the theory that the water is temporarily being banked
for future users who will be able to meet the repayment requirements, then I don't think we should hesitate to move ahead.
RESEARCH IN WATER USE AND DEVELOPMENT
WE UTAHNS ARE ALL PROUD of the
state's early leadership in irrigation research. Widtsoe pioneeered
in making what he called "duty of water investigations." He
began his studies shortly after the tum of the century and the
results have been used in all irrigated areas of the West and in
many areas of the world.
Harris, Stewart, and others continued the program begun
by Widtsoe. These leaders were followed by Israelsen, who has
made many significant contributions to irrigated agriculture. He
developed new concepts and basic approaches to plant-soil-water
relations. However, it is my firm belief that Israelsen's greatest contribution to the science of irrigation and drainage has been
his development of men who are now leaders in this field throughout the world.
One of Israelsen's outstanding students is our Governor,
George D. Clyde. Clyde is not only a man capable of developing
new irrigation information, but he is a man of action and a leader
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-one who can weld a group together and accomplish the seemingly impossible.
At the present time we have on this campus some outstanding men in the field of irrigation. On the agronomic side,
the array of internationally known men working in irrigation
includes Drs. Wynne Thorne, Howard Peterson, and Sterling
Taylor. On the engineering side of irrigation are men equally
well known such as Dean F. Peterson, Jr., Vaughn E. Hansen,
Cleve Milligan, Alvin Bishop, and Dr. Israelsen. These are all
men who are contributing heavily to the science of irrigation.
Although Utah has only about 4 percent of the irrigated land of
the western United States, she, through her scientists, is certainly contributing more than 4 percent of the scientific information on irrigation. Rarely is a meeting held on irrigation anywhere in the United States that Utah men, or former students
at Utah State, don't play an important role in the proceedings.
Perhaps a challenge might be thrown out at this time. Can
this school develop a research program in the entire field of water
development on a level with the work done in irrigation? Such
a program must bring into proper focus all of the various uses
to which water is put. Can we develop and implement a master
water plan for the state of Utah that will not allow water to be
wasted, but will allow sufficient flexibility so that any requirement that may develop will be met to the best interest of the
general public?
And what about the economic and sociological side of this
picture? Perhaps our legal practices in the field of water administration are not keeping pace with the ever-changing uses.
Will it be necessary for the general welfare of the people of the
state to have more decisions on water policy made administratively instead of relying so heavily on the slower, more expensive,
and cumbersome processes of the courts? What will be the
economic effect on many of our present small communities if
water is taken from agriculture and put to other uses? How
much water should we allow for recreational purposes and which
types of recreation are most important and give us the greatest
return per unit of water consumed?
These are samples of problems that we in Utah are facing
and problems that we are trying to solve but never seem to get
fully answered. We are looking to Utah State University to help
solve them and continue to give us leaders in the ever-expanding
field of water development and use.

